We indicated, in our previous work, that tetraethylammonium (Et4N+) ion is solvated in an aqueous polymer solution in a similar fashion to in water, and the Et4N+ electrode can be used for a reference for the determination of transfer thermodynamic values. On the basis of this finding, we have evaluated the Gibbs free energy of transfer of selected ions from water to aqueous hydrophilic polymer solutions such as polyethylene glycol) and poly(acrylic acid).
Introduction
Separation selectivity in ion-exchange is determined not only by the charges of ions but also by the solvation properties of ions.
The evaluation of ionic Solvation in an ion exchanger is important in the discussion of ion-exchange selectivity. The determination of the thermodynamic parameters of a single ion is usually impossible even in a bulk solvent, and, thus, an extrathermodynamic hypothesis is often employed to resolve cationic and anionic contributions. Although the tetraphenylarsonium-tetraphenylborate assumption is most commonly utilized for this purpose, recent studies have revealed that these bulky ions are solvated in different fashions. [ 1 ] The authors have devised a cooperative approach of mobility measurements and ion-transfer voltammetry to determine the solvation energies of single ions, and have elucidated what causes the negative zeta potential of polyoxyethylated nonionic micelles. [2] In this study, we found that the standard ion-transfer potential of ClO4-, tetramethylammonium (Me4N+), or Et4N+ was insensitive to the concentration of a hydrophilic polymer. This strongly suggests that these ions can be used for the reference in the discussion of the solvation of single ions in such media.
In aqueous ion-exchange reactions, the ion-exchanger phases are often regarded as aqueous concentrated polymer solutions. In this regard, our finding noted above is expected to give important insights into ion-exchange mechanisms as well as the essential information on the discussion of ion-exchange selectivity. In this paper, we discuss the standard Gibbs free energies of transfer of several ions from water to aqueous polymer solutions. Poly(ethylene glycol) (PEG) and poly(acrylic acid) (PAA) were selected as hydrophilic polymers.
For PEG solution, the solvation structures of Br have also been studied by XAFS. The structural results are discussed in relation to the solvation energies. Voltamograms at the W' (or W)) NB interfaces were recorded by scanning the potential difference, E, between the Ag/AgCl electrodes. The potential applied to the Ag/AgCl electrode in W' (or W) vs. that in NB was defined as E. The potential scanning rate was 0.1mVs-l.
A triangular wave generated by a function generator Model HB-III (Hokuto Denko Corp.) was fed to a potentiostat Model HA1010mM1A (Hokuto Denko Corp. ). Voltamograms were recorded by an XY recorder Model F-35CA (Riken Denshi Co., Ltd.), and the digitalized data were acquired by a personal computer via the recorder. 
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